blue, vertical and red, horizontal lines, the search requires longer time and greater subjective e ort. This is seen as a largely linear increase in RT with display size, but also as an increase in threshold exposure duration (Zacks & Zacks, 1993) , and a reduction in the size of the region that can be searched without saccadic eye movements (Scialfa & Jo e, 1997 ; Scialfa & Jo e, 1998 ; Scialfa, Thomas & Jo e, 1994) .
The two search conditions just described have been termed feature and conjunction search. Feature search conditions require that a target is unambiguously speci® ed by a single, unique feature value (e.g., the only object that is blue). Conjunction search conditions exist when the target is de® ned by its feature values on two or more perceptual dimensions, each being shared by some proportion of the distractors. Generally, feature search leads to shallow functions relating RT to display size, whereas conjunction search often leads to substantial display-size e ects. The Feature Integration Theory (FIT : Treisman & Gelade, 1980 ; Treisman & Gormican, 1988 ; Treisman & Souther, 1985) asserts that feature search is easy because single features can be processed in parallel. In contrast, the relative difficulty of conjunction search is explained by positing that the joining of features necessary for recognition requires the serial allocation of attention to objects, regions of space, or both.
It is difficult to argue against the proposition that an object's features must often be conjoined before it can be recognized. An animal possessing a bill, but neither feathers nor wings, is unlikely to be recognized as a bird. However, performance cannot be mechanistically predicted by the experimenter's labeling the displays as involving ''feature'' or ''conjunction'' search. F or example, feature search can lead to substantial display-size e ects when the target and nontarget items have similar and thus confusable relevant feature values (Treisman & Gormican, 1988) . Conversely, conjunction search may lead to ''pop-out'' if the target di ers greatly from distractors along at least one dimension (FriedmanHill & Wolfe, 1995 ; M cLeod, Driver, & Crisp, 1988 ; N akayama & Silverman, 1986 ; Nakayama & M ackeben, 1989) . It is true that similarity among the distractors themselves is an additional determinant of search performance (Duncan & Humphreys, 1989) , but target-distractor similarity, which will simply be referred to as ''similarity'', provides the focus of this paper.
There are many reasons why similarity might a ect search. In feature search, it has been proposed that high similarity decreases the size of the group that can be processed in parallel (Treisman & Gormican, 1988) . RT and eye-movement data suggest that this may also apply to conjunction search (Poisson & Wilkinson, 1992 ; Scialfa & Jo e, 1997 ; Scialfa & Jo e, 1998 ; Zohary & Hochstein, 1989 ). Wolfe and his colleagues argue instead that in both feature and conjunction search, similarity in¯uences the bottomup and top-down components of an element's activation level. M ore speci® cally, in the Guided Search M odel (Cave & Wolfe, 1989 ; Wolfe, 1994) , low similarity biases the serial stage of search toward the inspection of the target before other display elements. High similarity reduces the within-display di erence in activation levels, often leading to search of nontarget items and a substantial display-size e ect. High similarity may in some circumstances reduce the texture gradient that allows for rapid segregation of targets from nontargets (N othdurft, 1985) . Distractors similar to the target also complete for entry into visual short-term memory (Duncan & Humphreys, 1989) and once there, may require longer inspection times before they can be rejected (see N ickerson, 1965 ; .
Recently, Treisman and Sato (1990) evaluated an additive model of conjunction search that can easily incorporate a role for target-distractor similarity. Under the assumption that each perceptual dimension (e.g., size, orientation) is processed independently and that each display item is checked along all dimensions for a target match, they predicted conjunction search slopes from the sum of the slopes for each separable feature. One purpose of the experiment reported below was to determine whether this additive model performs adequately across a range of similarity, in both younger and older adults. A simple view would be that although older and younger adults have di erent search slopes, the same additive model is adequate to explain the conjunctionsearch data of both groups.
The similarity e ects observed in young observers are exaggerated in the elderly. found that, relative to the young, older observers' RTs were longer and eye movements more numerous in feature-search conditions involving greater similarity. P lude and Doussard-Roosevelt (1989) reported that there were no age di erences in display-size e ects in easy feature search but signi® cant age-related de® cits in conjunction search, wherein targetdistractor confusability was greater. Scialfa and Jo e (1997) have replicated this result with eye movement data.
These age de® cits persist across di erent but related tasks. Harpur, Scialfa, and Thomas (1995) reported a larger similaritybased response compatibility e ect in the elderly. also demonstrated that the time needed to compare objects was greater for older observers, particularly when similarity was at a high level. A second goal of this paper was to determine if similarity exerts a comparable in¯uence on age di erences in both feature and conjunction search. In addition to its relevance to the search literature, the extensive data set presented in this paper can also be used to evaluate the generalized slowing hypothesis (Brinley, 1965 ; Cerella, 1985 ; Cerella, 1990 ; Cerella & Hale, 1994 ; Hale, M yerson, Faust, & Fristoe, 1995 ; M yerson, Wagsta , & Hale, 1994 ; Salthouse, 1985) . In its strong form, the hypothesis asserts that all cognitive operations are slowed to similar extent across the adult lifespan. The slowing factor may vary from sample to sample because of di erences in subsample ages, mitigating factors, etc., but several meta-analytic studies suggest a range of 1.3 to 2.7. M ore recent slowing studies (e.g., restrict the constancy assumption to tasks or operations within the same domain (e.g., semantic processing).
Plude and Doussard-Roosevelt (1989) provided descriptive statistics of the conjunction search slope ratios of young and older adults and found these data were consistent with a central slowing factor. compared younger and older observers in conjunction search (a red square among green squares and red circles) and found that an estimated slowing factor of 2.6 accounted well for the older adults' performance. Scialfa and Jo e (1997) measured RT, saccadic eye movements and ® xation durations when observers searched for feature (orientation, contrast polarity) and conjunction (orientation 3 contrast polarity) targets. F or all measures, more than 90% of the variance in the older adults' data was predicted by a linear function based on the performance of young adults. F urthermore, allowing for measurespeci® c slowing factors explained less than 3% of the variance in the older adults' data. Scialfa and Jo e also provided a slowing analysis of a similar data set examining age di erences in feature search RTs and saccades. Again, linear functions based on young adults' data accounted for at least 90% of the older adult variance and again, the slowing ratios for the measures did not di er. used a multidimensional samedi erent task to assess age di erences in the time needed to compare object features, a critical component in many visualsearch conditions. A Brinley function, in which older adults' performance was predicted from that of younger adults, accounted for 88% of the older adult data. went further, and examined age di erences in several tasks that shared the featural comparison requirement (e.g., abstract matching, mental rotation, and visual search). The same slowing factor accounted for most of the variance in older adults' data in all three tasks.
On the other hand, a reanalysis of Scialfa and K line's (1988) search data revealed no correlation between the RTs of young and older adults for those conditions involving distractors. Wright and Elias's (1979) nonsearch detection data showed that although 89% of the older adults' RT variance could be explained by a linear function based on the RTs of young adults, the slope value of .73 was very low. A similar treatment of Rabbit's (1965) data was able to account for only 84% of the older adult RT variability and the slowing factor (1.18) was again unexpectedly low. As well, F isk, F isher, and Rogers (1992) reported that a model allowing for interactions of age and task demands accounted for more variance in Fisk and Rogers (1991) data than a general slowing model.
The data sets themselves are, in many cases, less than ideal for testing the general slowing hypothesis. Some are restricted by a small number of conditions. For example, had only four means per group. Other studies had little overlap between conditions ; means for easy search tended to cluster together whereas the means for difficult search conditions grouped separately. F isk and F isher (1994) have pointed out that both limitations may bias results in favor of a generalized slowing model. With small data sets, there are too few degrees of freedom to adequately assess nonlinear trends. When the group means form bimodal distributions, the R 2 for ® rst-order curve ® ts may be quite large. Here, neither limitation applies. There are 54 pairs of data points and the similarity manipulation produced much more overlap in the means than is observed generally.
In the present study, young and older observers were compared in their feature and conjunction search latencies and response accuracy. In all search conditions, target-distractor similarity ranged from low (e.g., a vertical line amongst horizontal lines) to high (e.g., a vertical line amongst lines oriented 30 degrees from vertical). It was anticipated that age di erences in latencies would increase in conjunction-search displays containing a large number of nontarget items, and that this search de® cit would be particu-larly pronounced in the high-similarity conditions. It was also expected that the additive model reported by Treisman and Sato (1990) would ® t the data of both the younger and older adults. F inally, under a general slowing hypothesis, it was expected that the RTs of older adults would be related to those of younger adults by a linear function, and that the slope of this function would be constant across search conditions.
M ETHOD Participants
Eighteen younger (M age 5 23.11 years, range 5 18 33 years) and eighteen older (M age 5 66.67 years, range 5 55Ð 70 years) adults served as participants in this experiment, with an equal number of men and women in both age groups. By self-report, all observers were in good health and free from any known visual pathology. None had any previous experience with laboratory search tasks. They were paid $10.00 (Canadian) for their participation.
The age groups were comparable with respect to years of formal education. Group means were 15.06 years and 14.39 years for the younger and older adults, respectively. This di erence was not statistically signi® cant (p 5 .32).
Verbal ability was measured using the Vocabulary subtest of the Revised Weschler Adult Intelligence Scale. M ean raw scores were 50.17 (scaled score 5 11) for the young and 52.22 (scaled score 5 12) for the older observers, and were not signi® cantly different (p 5 .41).
Participants were provided with their best optical correction for the 45-cm test distance. M ean corrected acuity was .71 minarc for the young adults, and 1.15 minarc for the older adults. This di erence, as expected, was signi® cant, t(34)5 6.18, p , .001, although the acuity of both age groups was close to 20/20.
To screen for indicators of glaucoma, which may reduce visual function in the periphery, intraocular pressure was measured in all participants at the time of testing, which was distributed throughout the day. The mean pressure was 14.0 mm Hg for the younger adults and 15.9 mm Hg for the older adults. These di erences approached signi® cance, t(34)5 1.96, p 5 0.058, but all observers were well within normal limits.
M aterials and Apparatus
The search target in all conditions was a black-outline circle with a diameter of 2.54 deg, bisected by a single line, .76-deg wide and 2.93-deg long, oriented at 90 deg (vertical) . In the feature search-orientation conditions, distractors consisted of homogeneous, identically size circles with bisecting lines oriented at 120 deg, 150 deg, or 180 deg. That is, distractor orientation di ered from that of the target by 30, 60, and 90 deg. In the feature search size conditions, distractors consisted of homogeneous circles whose sizes were 2.28, 1.97, and 1.54 deg in diameter, bisected by a 2.93-deg line at 90 deg. Thus, the area of the circles was reduced from that of the target by 20, 40, and 60%. In conjunction search, each display consisted of 2 distractor types. In the high-similarity condition, the distractors were a 2.54-deg circle bisected by a line oriented at 120 deg and a 2.28-deg circle bisected by a line oriented at 90 deg. In the medium-similarity condition, distractors consisted of a 2.54-deg circle bisected by a line oriented at 150 deg and a 1.97-deg circle bisected by a line oriented at 90 deg. In the low-similarity condition, distractors consisted of a 2.54-deg circle bisected by a line oriented at 180 deg and a 1.54-deg circle bisected by a line oriented at 90 deg.
In each display, stimuli had a minimum center-to-center separation of 4.32 deg, with minimum clearance of 1.04 deg. The maximum eccentricity of a display element was 26.57 deg. Stimulus presentation and data collection were under the control of the Vsearch program (Rensink & Ochs, 1992) running on a M acintosh IIX with an Apple 13-in monitor.
The luminance of the display elements and the ® xation was 1.73 cd/m 2 , while the background luminance was 77.75 cd/m 2 . Thus contrast between the display elements and the background was 96%. Ambient luminance was 1.48 cd/m 2 .
Refractions were conducted using a Canon R-1 autorefractor and corrections provided with an R. H. Burton trial lens set and frames. Intraocular pressure was measured using a Reichert N CT II Tonometer. P hotometric measures were taken using a M inolta LS-110 photometer. Viewing distance was maintained using a chin rest, and gaze angle was maintained at 0 deg with a heightadjustable chair.
Procedure
Participants were tested in two sessions lasting approximately 60 min each. In their ® rst session, they completed a brief question-naire assessing general health and vision status. Acuity and intraocular pressure were then determined, and corrective lenses provided if necessary. Everyone was required to wear the trial lens frame set. Those participants not requiring correction were provided with plano lenses.
In the search tasks, participants were told that they would be presented with displays that contained circles with lines passing through them. They were informed that the target in all cases was a large circle with a vertical line, and that this target was present on one half of the trials and absent on one half of the trials. They were told to press one keyboard key if the target was present, and a second key if the target was absent. Participants were also told to maintain their accuracy at 95% or better.
The display was presented and remained visible for a maximum of 8 s, or until a response was made. Immediately following the response, participants were given 750 ms of feedback (a '1 ' if correct and a '2 ' if incorrect). Following the feedback, a new trial began, the variable intertrial intervals had mean of 2500 msec.
Observers completed a practice block of 10 trials before the start of each similarity and search condition. F ollowing completion of the practice block, they were given 5 experimental blocks of 36 trials per block. This resulted in 30 trials in each display size and presence condition (present or absent). On completing each block, participants were allowed a brief rest period during which they were given their percent-error score for that particular block. At the end of each similarity condition, they were provided with their mean reaction times and percent-error scores for each display size in the target-present and -absent conditions.
Position of target and distractors, trial type (target present or absent), and display size (2, 4, or 8) were randomized on a trialwise basis. Each display size and similarity condition were presented equally often. The hand used for response was counterbalanced ; 50% used their right hand for target-present trials and the rest used their right hand for target-absent trials. Similarity and search conditions were blocked, and their order was counterbalanced across observers.
RESULTS

Accuracy
Observers were generally quite accurate in their responses.
Across all conditions, the poorest accuracy was 89.6% for the young and 81.5% for the older participants. As can be seen in Table 1 , for both age groups, lower accuracy was associated with larger display sizes and greater target-distractor similarity. Additionally, errors were more likely on target-present trials, particularly in the more difficult conjunction search conditions. On the other hand, errors on target-absent trials were less common in comparable conditions. In the language of Signal Detection Theory, misses were common but false alarms were not, suggestive of a criterion shift in some of the more difficult conditions.
The accuracy data were analyzed using an Age (2)3 Display Size (3)3 Similarity (3)3 Presence (2)3 Search Condition (3) univariate, mixed-model analysis of variance (ANOVA), with a Geisser-Greenhouse correction for violations of the sphericity assumption (M axwell & Delaney, 1990) . The fractional degrees of freedom produced by this test were rounded to the nearest integer value for reading ease. Where appropriate, tests involving the age factor were one-tailed, the direction being consistent with the hypotheses as stated above.
The main e ects of display size, F(2, 61)5 40.11, p , .001, similarity, F(1, 54)5 58.94, p , .001, presence, F(1, 34)5 50.64, p , .001, and search condition, F(2, 54)5 24.53, p , .001, were all signi® cant, but the age e ect was not (p 5 .18).
A number of higher-order e ects were signi® cant as well. The Search Condition 3 Similarity interaction, F(3, 86)5 14.57, p , .001, indicated that the similarity e ect was more pronounced in conjunction search. Also, conjunction search yielded larger presence, F(2, 58)5 11.23, p , .001, and display size e ects, F(3, 116) 5 11.44, p , .001. Greater target-distractor similarity produced more errors in target-present trials, F(1, 44)5 7.83, p , .01, and with larger display sizes, F(3, 113) 5 11.93, p , .001. The Display Size 3 P resence e ect was also signi® cant, F(2, 51) 5 31.35, p , .001. The Search 3 P resence 3 Display Size interaction was signi® cant, F(3, 111) 5 5.53, p 5 .001, and the Search 3 Similarity 3 P resence e ect was marginally so, F(2, 68)5 2.66, p 5 .08. These e ects were all quali® ed, however, by the signi® cant four-way interaction of display size, presence, similarity and search condition, F(5, 184) 5 2.52, p 5 .03. Errors were predominantly missed targets in high-similarity conjunction search involving a large number of distractors.
Several higher-order e ects involving age were also found to be signi® cant. Age de® cits in accuracy were greater in conjunction 
Reaction Time
For each participant, mean RT was determined for each condition after discarding outliers, de® ned at RTs 6 2 SDs from their means for these conditions. This trimming resulted in the loss of less than one trial per condition for each person, a loss which was not systematically related to experimental condition or age.
As shown in Table 2 , young adults were generally able to respond more quickly than the older adults. The mean reaction time averaged across all conditions was 745 ms for the young and 1165 ms for the older observers. For both age groups though, RTs were dependent on several characteristics of the search displays. Responses were slower when the target was absent, when display size and similarity were greater, and in conjunction search. These e ects were larger in magnitude for the older observers.
The RT data were analyzed using an Age (2)3 Display Size (3)3 Similarity (3)3 P resence (2) 
Eccentricity Analyses
Trial-wise analysis of target eccentricity indicated that as display size increased, so too did the average distance between the target and initial ® xation. This is illustrated in Table 3 where it can be seen that there was on average an eccentricity di erence of about 2 deg between trials with 2 and 8 elements.
Furthermore, as shown in Table 4 , the correlation between eccentricity and RT varied across search conditions. In the young, the correlation ranged from .09 (feature orientation, low similarity, display size 2) to .44 (feature size, high similarity, display size 8). In the older observers, the correlation ranged from .06 (feature orientation, low similarity, display size 4 and 8) to .32 (feature size, medium similarity, display size 4).
While these correlations were low and did not appear to vary systematically with age, it is possible that some of the display-size e ects on RT, particularly display-size e ects that interacted with age, may have been the result of this confound with eccentricity. This was the case in Plude and Doussard-Roosevelt's (1989) data. Age and eccentricity interacted only in conjunction search, where one would expect older adults to have a reduced useful eld of view (Ball et al., 1988 ; Scialfa & Jo e, 1997) .
To explore this possibility, we categorized the trials into those where the target occurred at eccentricities less than 8 deg, or greater than and equal to 8 deg, dividing trials approximately equally across the two eccentricity levels. The data were then examined in Age (2)3 Display Size (3)3 Similarity (3)3 Eccentricity (2) AN OVAs, separately for each search condition. In the feature size condition, the Age 3 Eccentricity interaction was signi® cant, F(1, 31)5 13.76, p 5 .001, as was the interaction of age, eccentricity and display size, F(2, 59)5 18.84, p , .001. In the feature orientation condition, only the Age 3 Eccentricity interaction was signi® cant, F(1, 31)5 6.06, p 5 .02. In conjunction search, no e ect involving the eccentricity factor was signi® cant. Thus, while a reduced UFOV in older adults may explain some of the e ects obtained in feature search, it does not help in under-standing the ® nding that age de® cits tend to be larger in conjunction search. A similar conclusion was reached by Allen, Weber and M adden (1994) in an attentional allocation task.
Treisman and Sato's Additive M odel (1990)
In order to test Treisman and Sato's additive model (1990) , which proposes that feature-search performance can predict performance in conjunction search, the display-size slopes found in the two feature-search conditions for each level of similarity were summed, resulting in a predicted slope for conjunction search. Both predicted and obtained slopes are shown in Table 5 . It can be seen that the accuracy of the predictions was better for older observers, and that estimates tended to be lower than obtained slopes, although this was more apparent in the young.
The Treisman and Sato (1990) model was then tested by separate Age (2)3 Presence(2)3 P redicted/Obtained (2) AN OVAs for each similarity condition. The model was more accurate for older adults than for younger adults in mediumsimilarity conjunction search, F(1, 34)5 4.30, p 5 .046, an e ect that approached signi® cance in high-similarity conjunction search, F(1, 34)5 3.91, p 5 .056. In low-similarity conjunction search, the Age 3 Presence 3 P redicted/Obtained interaction was signi® cant, F(1, 34)5 4.59, p 5 .039, indicating that the model performed particularly poorly for young adults on target absent trials. 
Analysis of Slope Ratios
Several models of attentionally demanding search propose that observers look for the target on an item-by-item basis until it is found or the display has been processed exhaustively. These serial, self-terminating models predict that the ratio of the slopes for target-present and target-absent trials will approximate .5. Individual ratios of the slopes for target-present relative to targetabsent trials were determined for each condition. For both young and older observers, the 95% con® dence intervals included .5 for all conditions. F urthermore, a Similarity (3)3 Search Condition (3)3 Age (2) ANOVA indicated that the slope ratios did not vary across the various display conditions (p . .10).
Slowing Analyses
The relation between the RTs of older and younger adults is shown in Figure 1 , where it can be seen that a linear function can explain a good deal of the variance in the older adults' data. Because of the high error rates found among older adults in some difficult conditions, there was a concern that the slowing analyses might be in¯uenced unduly by these data. An initial test of the slope both with and without the high-error conditions indicated no change in the slowing parameter and so these conditions were retained.
Hierarchical regression analysis was used to predict the older adults' RTs from main e ects of young adult RTs, target presence, search condition, and all higher-order e ects involving these factors. Interaction terms were created using product vectors (P edhazur, 1980) and, under the assumption that task-speci® c slowing should be assessed above any generalized e ect, the interaction terms were entered only after main e ects were already in the model (see Scialfa & Games, 1987) .
In the ® rst step of the analysis, the combined e ects of presence, search condition and young adult RT accounted for 95.3% of the variance in the RTs of older observers, and yielded a slope of 1.72, F(4, 49)5 248.60, p , .001 . Inclusion of all other e ects produced a signi® cant increment in explained variance, F(5, 44)5 11.65, p , .001, but there were several indicators that these were small e ects. First, the overall F value actually dropped, suggesting that the increment in explained variance was small relative to the loss of degrees of freedom. Second, the increase in explained variance was only 1.9%. Residual analysis revealed several outliers amongst the older adults' RTs, but parallel regression analyses omitting those outliers yielded essentially the same results.
DISCUSSION
In general, the results conformed to expectations with respect to the overall e ects of target-distractor similarity. That is, increased similarity led to longer latencies in both feature and conjunction search, and this was particularly true for targetabsent trials when the number of distractors was large. Lowsimilarity feature search slopes were in the range often thought to re¯ect parallel processing, but this did not occur in high-similarity conditions. A comparable monotonic relation between similarity and performance was found in conjunction search. These results are consistent with previous data (Friedman-Hill & Wolfe, 1995 ; M cLeod et al., 1988 ; N akayama & Silverman, 1986 ; N akayama & M ackeben, 1989 ; Treisman & Gormican, 1988) indicating that feature and conjunction search performance spans a continuum from ''parallel'' to ''serial.'' One hypothesis relating feature and conjunction search explicitly is the additive model proposed by Treisman and Sato (1990) . Although Feature Integration Theory may explain many search data (see M adden, Allen, & Pierce, 1996) , the additive model of conjunction search performed poorly in the present data. Younger adults' RTs in conjunction search were consistently longer than predicted as a simple linear function of their feature-search performance. Among older adults, the predictions were no more accurate, but the direction of error was less systematic. The reasons for the failure of the additive model are unclear but some hypotheses can be considered. If it is the case that young adults engage in feature search via the detection of di erences (e.g., N othdurft, 1985) , then the processes underlying feature search are fundamentally di erent, and much more efficient, than those required for conjunction search. As such, predictions of the additive model will undershoot the data. The inconsistency found in the older adult data may re¯ect individual di erences in the use of the detection of di erences in feature search.
Analysis of the slope ratios was super® cially consistent with a serial self-terminating model in which items are compared individually to target representations until a match is found. This model predicts that the ratio of target-present to target-absent slopes will be .5, a ratio that was obtained for all conditions in both younger and older participants. As others have pointed out (e.g. Townsend, 1971) , however, parallel, limited-capacity models can make the same predictions. In addition, both feature and conjunction targets may be found by searching small groups of items in parallel (Poisson & Wilkinson, 1992 ; Scialfa & Jo e, 1997 ; Scialfa & Jo e, 1998 ; Treisman & Gormican, 1988 ; Zohary & Hochstein, 1989) . Slope ratios are also expected to be .5 under this group scanning hypothesis (Treisman & Gormican, 1988) .
The age di erences in search performance are consistent in general with previous gerontological research (Ball, Beard, Roenker, M iller, & Griggs 1988 ; M adden et al., 1996 ; Plude & Doussard-Roosevelt, 1989 ; Rabbitt, 1965 ; Scialfa & Jo e, 1997 ; . Age de® cits increased with display size to a greater degree on target-absent trials, in high-similarity conditions, and in conjunction search. It was expected that the interaction involving age, similarity, display size, and search condition would be signi® cant and we have no completely satisfactory explanation why this did not occur. One possibility is that the RTs of older adults re¯ect, in part, their higher error rates. This is particularly true in the more difficult conditions and may have diluted higher-order interactions in the latency data.
Explanations of the obtained age di erences can be classed into two broad categories. The ® rst is a molar perspective in which visual search is viewed as a componential task, each component being slowed equivalently in the normal aging process. In gerontology, the most common manifestation of this view is the general slowing hypothesis (Brinley, 1965 ; Cerella, 1985 ; Cerella, 1990 ; Cerella & Hale, 1994 ; M yerson et al., 1994 ; Salthouse, 1985 ). Brinley's analyses indicated that our data can be easily accommodated by general slowing. Allowing for task-speci® c slowing did not add materially to the explained variance. Similar support for the general slowing hypothesis has been reported in other investigations of age di erences in visual search, or tasks having a large search component Scialfa & Jo e, 1997) .
The second approach is molecular and process oriented. Under this view, search is also seen as a componential task. In contrast with the generalized slowing hypothesis, age di erences may be larger or smaller depending on the component being considered. In the domain of visual search, many researchers have suggested that selective attention is the mechanism that is primarily responsible for the age di erences obtained (e.g., Plude & Doussard-Roosevelt, 1989) . If one accepts the proposition that both feature and conjunction search can require varying amounts of selective attention, then our RT data are also generally consistent with this view.
Recent evidence suggests that both approaches may be inadequate. Easy and difficult searches, in addition to their di ering attentional components, vary in many ways including the reliance on a generalized di erence operator (Nothdurft, 1985) , oculomotor involvement (Scialfa & Jo e, 1998) , working memory (Duncan & Humphreys, 1989) , attentional shifts (M adden, 1992) , and the potential for feature-based group processing (F riedman-Hill & Wolfe, 1995) . Because many of these components are known to be age-dependent (cf., K line & Scialfa, 1996) , it is also likely that many of them contribute to the age di erences observed in visual search. In this sense, restricting explanations of age-related search de® cits to a single mechanism is too simplistic.
On the other hand, Scialfa and Jo e (1997) presented data that could not be ® t easily into a generalized slowing framework. They compared younger and older adults in feature and conjunction search, measuring RT, accuracy, saccadic eye movements, and ® xation durations on a trial-wise basis. The same ''Brinley'' slopes accounted for age di erences in RTs, saccadic eye movements, and ® xation durations. While the ® xation-duration and RT results were consistent with generalized slowing, the saccade data did not seem to be. Rather, they suggest that slowing is one facet of a general decline in processing efficiency, at least within the domain of visual search.
